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From the aerial parts of Sphallerocarpus gracilis two
new phenolic glucosides, radiatinoside 2 and sphaller-
oside A (3), in addition to three known compounds,
radiatinoll, apingenin-7-f3-D-glucopyranoside 4, and
a-asarone 5 have been isolated and characteristed.
The active constituents of Sphallerocarpus gracilis
belonging to family Umbelliferae have been inves-
tigated. The methanolic extract of the aerial part
of the plant, which grows on the QingHai Plateau,
was studied. We report herein the isolation of two
new phenolic glucosides, radiatinoside 2 and
sphalleroside A (3), besides three known com-
pounds radiatinol 11,2, apegenin- 7-,B-o-
glucopyranoside 43,4 and a-asarone 53,4.
The methanolic extract of the aerial part of S.
gracilis was chromatographed over silica gel co-
lumn as described in the experimental section.
Five compounds were isolated. Their structures
were established on the basis of the physical and
spctral data as radiatinol 1, apigenin- 7-,B-o-
glucopyranoside 4, n-asarone 5· and two new glu-
cosides.
Compound 1 was obtained in crystalline form.
Its structure was determined by comparison of its
IH NMR and i3C NMR data with those of an au-
thentic sample, and was identified as radiatinol I.2.
Compound 2 was found to have the molecular
formula CI6H2009 as deduced from FABMS (m/z
363 [M+LiJ+, 379 [M+NaJ+). Its IR spectrum
showed the presence of aromatic nucleus (1609,
1508 cm - I) and carbonyl group conjugated with
it (1685 cm-I) and methylenedioxy group (1434,
926 cm -I). The IH NMR spectrum exhibited sig-
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nals at 15 1.04 (3H, t, J= 7.0 Hz), 2.95 (2H, q,
J= 7.0 Hz) assignable to ethyl moiety and me-
thylenedioxy protons at 6.10 (2H, s). The signals
in the aromatic region appeared at 15 7.15 (IH, d,
J= 1.2 Hz), 7.40 (IH, d, J= 1.2 Hz) revealed the
presence of two protons meta- to each other in
the benzene ring. The i3C NMR spectrum was
very similar to that of compound 1, except that
compound 2 exhibited signals due to glucosyl
moiety (see Table I). So we could deduce that
compound 1 was the aglycone of compound 2.
Moreover, the IH NMR spectrum of compound 2
gave a signal. at 15 5.38 (IH, d, J= 7.2 Hz) due to
anomeric proton of the glucose part, the coupling
constant of which indicated ,B-linkage with the ag-
lycon '. Hence, the structure of compound 2 was
established as 1-(4,5-methylenedioxy- 3 -,B-o-
glucopyranosyljphenylpropan- 1 -one which is a
new compound named as radiatinoside.
Compound 3 was found to have the molecular
formula of CI6H2208 as deduced from FABMS
(rn/z 349 [M + Li]+, 365 [M + Na]+ and elemental
analysis. Its IR spectrum showed strong absorp-
tion bands due to hydroxyl group (3417 em -I),
aromatic ring (1595,1510,1438 cm-I) and dou-
ble bond (3005 cm-I). The IHNMR spectrum
revealed the presence of a 3-propenyl moiety
[153.15 (2H, d, J=6.8 Hz, n-r), 4.98 (IH, dd,
J= 2.0, 10.0 Hz, H-3'a), 5.03 (IH, dd, J= 2, 17.2
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Table I - i3C NMR data of compounds 1 and 2 (The spectra
were recorded in DMSO-d6; chemical shifts in 0, ppm)
Carbon 2 DEPT
1 131.24 131.38 C
2 112.19 112.52 CH
3 140.67 140.31 C
4 138.18 139.49 C
5 148.77 148.97 C









CH) 8.33 8.37 CH3
CH2 30.91 31.00 CH2
C=O 198.42 198.51 C
-OCH2O- 101.71 10.1.96 CH2
Hz, H-3b), 5.85 (lH, m, H-2')), a phenolic hy-
droxyl group (b 8.21), a methoxyl group [b 3.65
(3H, s)) and two aromatic protons [b 6.3 (lH, d,
J= L9 Hz), 6.42 (lH, d, J= 1.9 Hz)) whose coup-
ling constant indicated their meta-position on the
benzene ring. Additionally, three signals due to
sugar moiety were observed at b 3.25 (lH, m),
3.45 (IH, m), 4.76 (IH, d, J= 7.2 Hz, anomeric
proton), the coupling constant of which indicated
j}linkage with the aglycone". The l3C NMR spec-
trum exhibited signals due to j}o-glucopyranoside
moiety and other groups. These results showed
that compound 3 contained a quaternary-substi-
tuted benzene ring, the substituents being
3-propenyl, hydroxyl, methoxyl and glucosyl mo-
ieties. According to literature", the carbon shift of
the methoxyl substituent usually occurs between
a 55.0 and 56.5 ppm, but when it is di-ortho-
substituted it can be observed further downfield
between a 59.5 and 63.0 ppm. In compotmd 3
the carbon shift of the methoxyl group appeared
at 060.0 ppm. Furthermore, the carbon shifts of
three 0 - C groups appeared at b 151.04, 150.38
and 135.33 ppm. Two of them were around 150
ppm while one was lower than 140 ppm, which
indicate that these carbons occupy relative posi-
tions. The results were further supported by the
nOe experiments. The protons of methoxyl group
did not have relationship with protons on the
benzene ring. So the structure of compound 3
was established as [3-hydroxy- 2 -methoxy- 5 -(2-
propenyl))phenyl-j}o-glucopyranoside, and named
as sphalleroside A.
Compounds 4 and 5 were flavonoside and
phenylpropanoid, respectively. Their structures
were confirmed by comparison with the authentic
samples+".
Experimental Section
Melting points were uncorrected. IR spectra
were recorded on a Nicolet 170sx spectropho-
tometer, IH and 13C NMR spectra on a Brucker
AM-400 MHz instrument using TMS as internal
standard. Chemical shifts and coupling constants
are expressed in b and Hz, respectively. Mass
spectra were recorded on a VG ZAB-HS spec-
trometer.
The aerial parts of S. gracilis were collected in
DaTong, QingHai province in September. These
were dried in shade, converted into coarse pow-
dered (1.16 kg) and extracted with MeOH). The
solvent was removed and the residue (163.8 g)
fractioned' with pet. ether and CHCI3. The residue
left was chroma tographed on a macroporus resin
column eluting with H20-MeOH to yield two
parts Sl and S2. The fraction S2 (50.3 g) was
rechromatographed over silica gel column
(CHCI3-MeOH-H20; 10: 1 : 0.1) to give com-
pounds 1-4. The CHCl3 fraction (9.47 g) was
chroma tographed over silica gel column with
CHCI3-MeOH (20 : 1 to 1 : 1) to give compound
5.
Radiatinol 1: Yield 0.53 g; crystalline; m.p.
161-62°; IH NMR (DMSO-d6): 1.03 (3H, t,
J= 7.2 Hz, CH3), 2.89 (2H, q, J= 7.2 Hz, CH2),
6.05 (2H, s, -OCH20-), 7.02 (lH, d, J=1.6
Hz, H-2), 7.13 (IH, d, J= 1.6 Hz, H-6), 10.02
(IH, s, 3-0H); l3C NMR (see Table I).
Radiatinoside 2: Yield 113 mg; powder; m.p.
230-32°; FABMS: m/z 363 [M +uj-, 379
[M + Na)+; IR (KBr): 1685, 1609, 1508, 1434,
926 cm-1; lH NMR (DMSO-d6): 1.04. (3H, t,
J= 7.0 Hz, CH3), 2.95 (2H,q, J= 7.0 Hz, CH2),
6.10 (2H, s, -OCH20-), 7.15 (lH, d, J=1.2
Hz, H-2), 7.40 (ur, d, J= 1.2 Hz; H-6); 13e NMR
(see Table I). .
Sphalleroside A (3) : Yield 102 mg; crystalline;
m.p. 185-86°; FABMS: mlz 349 [M +Li)+, 365
[M + Na]+; IR (KBr): 3417, 3005, 1596, 1510,
1352, 1078,907 cm-I; IH NMR (DMSO-d6):
3.15 (2H, d, J=6.8 Hz, H-1'), 3.25 (lH, m,
G-6b), 3.45 (lH, m, G-6a), 3.64 (3H, s, OCH3),
4.76 (lH, d, J= 7.2 Hz, G-1a), 4.98 (lH, dd,
J= 2.0 Hz, 10.0 H-3'a), 5.03 (lH, dd, J= 2.0 Hz,
17.2, H-3b), 5.85 (lH, m, H-2'), 6.30 (lH, d,
J= 1.9 Hz, H-4), 6.42 (lH, d, J= 1.9 Hz, H-6);
13C NMR (DMSO-d6): <539.47 (C-l'), 60.11
(OCH3), 60.61 (G-6), 69.70 (G-4), 73.32 (G-2),
76.89 (G-3), 77.05 (G-5), 100.92 (G-1), 107.31
(C-4), 109.97 (C-6), 115.94 (C-3'), 134.94 (C-5),
135.33 (C-2), 137.55 (C-2'), 150.38 (C-3), 151.04
(C-l).
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